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(57) ABSTRACT 

The present invention relates to a system and method for 
monitoring a non-tracking satellite antenna terminal’s point 
ing accuracy in three situations. First, the pointing accuracy 
is monitored after initial installation of the antenna Within a 
geo-synchronous satellite communications system. See 
ondly, the method is employed to determine mis-pointing of 
the antenna terminal as a result of a long term event such as 
building settlement. Lastly, the method is employed to detect 
mis-pointing of the non-tracking antenna terminal due to a 
short term event, such as an earthquake, Wind storm, or 
hurricane. 
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POST-INSTALLATION MONITORING METHOD 
FOR A SATELLITE TERMINAL ANTENNA 

[0001] The present invention claims bene?t under 35 
U.S.C. section 119 (c) of a provisional US. Patent applica 
tion of Russell J. Fang entitled “Method and Apparatus for 
Satellite Terminal Antenna Pointing and Satellite Terminal 
Monitoring Techniques”, Ser. No. 60/236,839, ?led Sep. 29, 
2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to a method 
for monitoring a non-tracking satellite terminal antenna, 
after initial installation, Wherein the terminal operates Within 
a geo-synchronous satellite communications netWork. More 
particularly, the present invention relates to detecting mis 
pointing of a non-tracking satellite terminal antenna due to 
antenna mis-pointing upon initial installation, and a long 
term event, such as building settlement, as Well as a short 
term event such as any Weather related phenomena, for 
example earthquakes and Wind storms. 

[0004] 2. Detailed Description of the Related Art 

[0005] As shoWn in FIG. 1, a satellite communications 
netWork 100 employs a plurality of satellite terminals 130 
comprising antennas 140 to communicate With a satellite 
110 as Well as a netWork control center 120. There are 
various conventional means of installing and pointing the ST 
130 Which are time-consuming and tedious, as detailed 
beloW. Nonetheless, post-installation monitoring of an ST 
130 is important to insure proper reception of signals at the 
ST 130, as Well as to reduce the number of costly site revisits 
by an installer if the initial installation is not successful, or 
due to short term and long term events that degrade link 
margin performance betWeen the satellite 110 and the ST 
130. 

[0006] A conventional means of installing a satellite ter 
minal (ST) antenna 130 in a geo-synchronous satellite 
system 100 can be time-consuming and tedious. The instal 
lation requires knoWledge of the desired satellite 110 loca 
tion on the geo-synchronous orbital arc and its elevation and 
aZimuth angles relative to the antenna location. The installer 
performs an initial search by pointing the antenna toWard the 
direction of the target satellite until suf?cient satellite signal 
poWer is received to declare successful acquisition of the 
target satellite. Once the target satellite is acquired, the 
installer optimiZes antenna pointing by peaking the strength 
of the received signal. The idea is to align the antenna 
bore-sight directly toWards the target satellite. The installer 
can also employ the method described in a related patent 
application of Russell J. Fang, entitled “System and Method 
for Pointing the Bore Sight of a Terminal Antenna toWards 
the Center of a Satellite Station-Keeping Box In the Geo 
Synchronous Orbit”, ?led Sep. , 2001, to align the 
boresight of the antenna to the center of a satellite station 
keeping boX. In any event, the non-tracking antenna is left 
untouched for operational use, after its installation by any 
method. Accordingly, a need eXists for a post-installation 
monitoring method that can meausre hoW Well the bore sight 
of the antenna of a ST 130 is aligned relative to the center 
of the satellite station keeping boX, Which is the ideal 
satellite position. 
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[0007] Also, signi?cant antenna mis-pointing can result if 
the installer attempts to install the antenna under rainy or 
cloudy conditions or if the installer does not folloW the 
recommended procedure for ST 130 installation as detailed 
above. In addition, despite an antenna being perfectly 
pointed, certain events can cause antenna mis-pointing as 
Well. For eXample, short-term events such as earthquakes, 
hurricanes, tornados, micro bursts, and other natural events 
can cause antenna mis-pointing. Also, long term events such 
as building settlement can cause gradual antenna mis-point 
ing, and eventually resulting in gross antenna mis-pointing. 

[0008] A mis-pointed terminal antenna not only causes 
degradation to the transmission link performance betWeen 
the satellite 110 and the ST 130, but also can cause unde 
sirable interference to users in an adjacent satellite system. 
Many times, costly site revisits ate necessary, along With 
customer complaints as a consequence of a mis-pointed 
antenna. Accordingly, a need eXists for a means to monitor 
the antenna mis-pointing either due to improper installation 
or due to some special short term or long term events as cited 
above. A need eXists for quickly detecting these mis-pointed 
antennas and informing the netWork operations and control 
center for necessary corrective measures. 

SUMMARY OF THE INVENTION 

[0009] The above described disadvantages ate overcome 
and advantages realiZed by a method for determining the 
pointing of a non-tracking satellite terminal antenna as a 
result of improper installation, or a long term event, such as 
building settlement, or a short term event such as Weather 
related phenomena. The satellite terminal antenna is adapted 
to receive a signal from at least one satellite Within a 
communications netWork. The satellite terminal then iden 
ti?es a satellite station keeping boX in Which the satellite is 
expected to be present, and divides the satellite station 
keeping boX into a plurality of regions. The method com 
prises determining a plurality of ?rst measurement values, 
each representing a magnitude of a signal received from the 
satellite by the satellite terminal antenna When the satellite 
terminal antenna is pointing toWards a ?rst location, corre 
sponding to a substantially central area of the satellite station 
keeping boX. The neXt step involves determining at least one 
second measurement value corresponding to a respective 
one of the satellite position regions and representing a 
magnitude of a second signal received by the satellite 
terminal antenna from the satellite. The satellite terminal 
antenna then compares at least one of the second measure 
ment values to the ?rst measurement value corresponding to 
the region of the satellite station keeping boX to Which the 
second measurement value corresponds. Finally, the ST 
issues an alarm signal When a result of the comparison 
indicates that at least one second measurement value differs 
from the ?rst measurement value by more than a predeter 
mined amount. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] These and other aspects, advantages and novel 
features of the invention Will be more readily appreciated 
from the folloWing detailed description When read in con 
junction With the accompanying draWings, in Which: 

[0011] FIG. 1 is a block diagram overvieW of a satellite 
based communication system; 
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[0012] FIG. 2 is a grid representative of a satellite station 
keeping box With the corresponding azimuth and elevation 
errors; 

[0013] FIG. 3 is illustrative of a circularly symmetric 
antenna pattern relative to the satellite station-keeping box; 

[0014] FIG. 4 is an antenna pattern highlighting the bias 
adjusted 3 dB points of either side of the antenna pattern; 

[0015] FIG. 5 is illustrative of a non-circularly symmetric 
antenna pattern relative to the satellite station-keeping box; 

[0016] FIG. 6 is an illustration of a satellite station 
keeping box With tWo antenna patterns representing tWo 
different pointing directions of the satellite terminal antenna 
after a long term event induced antenna mis-pointing in 
accordance With an embodiment of the present invention; 

[0017] FIG. 7 is a graph depicting the maximum carrier to 
noise signal in relation to time for detecting long-term event 
induced antenna mis-pointing; 

[0018] FIG. 8 is an illustration of a satellite station 
keeping box With tWo antenna patterns representing tWo 
different pointing directions of the satellite terminal antenna 
after a short term event inducted antenna mis-pointing in 
accordance With an embodiment of the present invention; 
and 

[0019] FIG. 9 is a graph depicting the maximum carrier to 
noise signal in relation to time for detecting short-term event 
induced antenna mis-pointing. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0020] An embodiment of the present invention can be 
employed in the satellite-based communication system 
shoWn in FIG. 1 to correct for ST 130 terminal antenna 
mis-pointing caused by improper installation, and short or 
long term events such as those described above. In addition, 
an embodiment of the present invention can be employed to 
monitor an ST 130 after initial pointing. 

[0021] An example of initial ST 130 pointing Will noW be 
described. HoWever, it is important to note that the pointing 
method described beloW does not necessarily have to be 
used With the ST 130 monitoring method detailed as an 
embodiment of the present invention. The pointing method 
employing a satellite station keeping box, as shoWn in FIG. 
2, is used to point the satellite terminal antenna’s bore sight 
toWards the center 350 of the satellite station keeping box 
300. FIG. 2 depicts the satellite station keeping box 300 
indicating the range of movement that a satellite typically 
experiences, as illustrated by the outer perimeters 310 and 
320 of the satellite station keeping box 300. The alloWable 
range of locations 300 is de?ned in terms of an angular box 
as vieWed from the earth’s center toWards the satellite, 
usually de?ned in terms of an alloWable north-south range 
310 and an east-West range 320 centered on the nominal 
assigned satellite position on the geo-synchronous orbital 
arc. The box is referred to as a satellite station-keeping box 
300. 

[0022] FIG. 3 shoWs the satellite station keeping box 300 
has a circularly symmetric antenna pattern imposed upon it 
300 depicting the location of the satellite 110 at a particular 
moment Within the satellite station keeping box 300. 
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Accordingly, the non-tracking antenna 140 is continually 
pointed toWards the center 350 of the satellite station keep 
ing box 300, if the installer aligns the antenna bore sight 
toWards the box center during terminal installation. By 
maintaining the ST 130 at this central position, the largest 
excursion betWeen the antenna’s bore sight and the actual 
satellite 110 position at any moment is no greater than half 
the diagonal of the satellite station-keeping box 300. On the 
other hand, if the installer aligns the antenna bore sight 
toWards the actual satellite position at the terminal installa 
tion time, (Which could be at the corner of the box), then the 
maximum distance betWeen the antenna bore sight and the 
satellite position could be as large as the complete diagonal 
as the satellite moves to the opposite corner of the box at 
some later time after installation. Accordingly, if the installer 
aligns the antenna bore sight toWards the box center, then 
despite the movement of the satellite 110 throughout the 
satellite station-keeping box 300, the maximum distance 
betWeen the antenna bore sight and the satellite is only 
one-half the diagonal of the box 300. This alloWs the satellite 
terminal to achieve more than acceptable signal reception 
from the satellite 300. 

[0023] With continued reference to FIG. 3, the ST 130 
quantiZeZs the :0.025° satellite station-keeping box into 
N><N=N (e.g., 5><5=25) equal siZe bins. To achieve accept 
able signal reception the satellite terminal antenna bore sight 
is pointed and aligned With the desired satellite by any 
conventional method, for example, a bracketing technique. 
Next, the ST 130 obtains the actual satellite position data 
from the satellite 110, from Which the ST 130 knoWs the 
satellite position error in terms of elevation and aZimuth 
angles relative to the box center 350. For each bin 330, a 
?xed correction error vector in terms of aZimuth and eleva 
tion angles relative to the box center 350 is computed. The 
ST 130 applies a correction to its antenna pointing in the 
direction opposite to the error vector such that the antenna 
bore sight is pointed at the box center 350 instead of the 
actual satellite position bin 330. By pointing the ST 130 
toWards the center bin 350, the ST 130 is at an optimum 
position Within the satellite station-keeping box 300, despite 
any drift or other forces exerted upon the satellite 110. 

[0024] FIG. 4 depicts the signal measurements in relation 
to aZimuth, elevation, and tilt along With bias adjusted signal 
measurements obtained When the satellite terminal is point 
ing toWards the center 350 of the satellite station keeping 
box 300. In operation, the ST 130 computes and stores its 
pattern for antenna-pointing adjustments. The antenna pat 
tern is not necessary if the antenna is circularly symmetric, 
as shoWn in FIG. 3, in Which case the parabolic shape of 
gain rolloff is assumed. Next, the antenna 140 is pointed 
using any conventional means, for example the bracketing 
technique mentioned above. The ST 130 obtains the satellite 
110 position from the satellite 110, from Which it knoWs the 
satellite position error vector relative to the box center 350 
on the basis of the satellite 110 position. On the basis of this 
error vector, the ST 130 computes the needed biases in dB 
for aZimuth, elevation, and tilt in order to align the antenna 
to the box center 350 by using the Gaussian receive gain 
rolloff for a circularly symmetric antenna, as shoWn in FIG. 
3, or the actual gain rolloff for a non-circularly symmetric 
antenna, as shoWn in FIG. 5. 

[0025] The ST 130 computes the needed bias at the —3 dB 
receiving gain rolloff points With the antenna beam pattern 
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and the anglular corrections. Biasl and Bias2 are the amount 
of adjustment required to have the antenna pointing towards 
the center of the satellite station-keeping box. The ST 130 
makes very ?ne tilt angle adjustments in the direction 
determined from the satellite position error vector and 
measure the signal to noise ratio values around the tWo —3 
dB gain rolloff points until the tWo signal to noise ratio 
values are consistent With the desired biases as in FIG. 4. 
The ST 130 repeats this process for very ?ne elevation and 
aZimuth adjustments. 
[0026] Once the ST 130 is positioned, as detailed above, 
post-installation monitoring is employed to ensure adequate 
carrier to noise parameters for acceptable link margin per 
formance betWeen the ST 130 and the satellite 110. An 
embodiment of the present invention employs post-installa 
tion monitoring methods for detecting antenna mis-pointing 
after initial installation, as Well as short term and long term 
event induced mis-pointing. Additionally, the system and 
method of the present invention is extendable to the con 
ventional C and Ku band Very Small Aperture Terminal 
(VSAT) systems. As mentioned above, a short term event is 
generally considered to be Weather related phenomena such 
as earthquakes, hurricanes, and micro-bursts. This is in 
contrast to a long term event Which includes building 
settlement, or any other gradual event that induces antenna 
mis-pointing. 
[0027] The monitoring method, applicable to all three 
situations mentioned above, includes establishing a carrier 
to noise (C/N) measurement reference signal representative 
of a maximum C/N measurement and the associated satellite 
position for each of the bins Within the satellite station 
keeping box 300. The ?rst of the three situations comprises 
detecting antenna mis-pointing after initial ST installation. 
The method for this situation entails, the ST 130 measuring 
a beacon C/N, designated as (C/N)b>, at suitable intervals, for 
example every 96 msec., as part of its uplink poWer control 
(ULPC) process and Which is averaged over a super frame 
period of 768 msec to ensure accurate reading. The ST 130 
acquires the satellite position location via a cell-cast trans 
mission information packet (TIP) from the satellite. Thus, 
the ST 130 maintains a record of the (C/N)b readings along 
With the satellite position location for each of the N><N bins 
Within the satellite station keeping box 300. As discussed 
above, the satellite station keeping box 300 is divided into 
N><N equal-siZed bins to assist in this record keeping. In 
other Words, the ST 130 maintains an N><N matrix, each 
element of Which consists of tWo entries: one for the 
maximum (C/N)b, and the other for its associated satellite 
position data. To obtain a reference maximum (C/N)b for 
each bin, the ST 130 obtains satellite position data from the 
cell-cast TIP message. Next, the ST 130 compares the neWly 
measured (C/N)b With the previously stored absolute Max 
(C/N)b in the corresponding bin and saves the neWly mea 
sured (C/N)b as the absolute Max (C/N)b for the correspond 
ing bin, only if the neWly measured (C/N)b is larger than the 
previously measured absolute Max (C/N)b for the corre 
sponding bin. The above described steps are repeated for all 
satellite positions throughout the satellite station-keeping 
box over a suf?ciently long period of time (e.g., one month) 
depending upon the location of the ST 130. For example, the 
absolute Max (C/N)b and the associated satellite position 
information is obtained in AriZona more quickly than in the 
Gulf region Where there are typically more rainy days. As 
mentioned above rain or clouds inhibits the link margin 
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performance betWeen the ST 130 and the satellite 110. Max 
(C/N)b are typically available under clear sky conditions, 
those areas that experience more cloudy and rainy days 
increase the time frame for obtaining all the required mea 
surements. 

[0028] Accordingly, over a suf?ciently long period of 
time, for example 1 month, the satellite Would have tra 
versed over the entire N2 bins of the satellite station keeping 
box many times With a large number of clear sky (C/N)b 
measurements for each bin. Maximum beacon (C/N)b read 
ings together With their associated satellite position data can 
be registered for each of these N2 bins. These maxima Would 
only occur under clear sky conditions, so ample data points 
are available for these bins. 

[0029] Effectively, these maxima readings Would corre 
spond to a sectional cut of the ST antenna pattern as seen in 
FIG. 6. It is desirable to have a larger portion of the antenna 
pattern inside the satellite station keeping box 300. Accord 
ingly, anything outside the box is not measurable. The 
antenna contour 700 represents a properly pointed ST 130. 
By contrast, the antenna contour 710 represents an antenna 
pattern for a mis-pointed ST 130 since the bulk of the 
antenna pattern 710 is outside the satellite station keeping 
box 300. 

[0030] On the basis of the antenna contours as seen over 
these N2 bins, the ST 130 can compute the gradients and 
estimate the position of its antenna bore-sight. As discussed 
in more detail beloW, by comparing the estimated antenna 
bore-sight and the center of the box, the ST can determine 
the amount of its antenna mis-pointing. If the peak (C/N)b is 
located Within the center 5 bins of the satellite station 
keeping box 300, nothing needs to be done. HoWever, if the 
peak (C/N)b is outside those 5 bins an alarm message 
containing these maximum (C/N)b readings and their asso 
ciated satellite position data can be sent to the NOCC 120. 
On the basis of these alarms, the operator can assess the 
severity of the mis-pointing and decide Whether to schedule 
a site visit for antenna re-pointing. 

[0031] The second of the three situations mentioned above 
comprises antenna mis-pointing due to a long term event, 
such as building settlement. The antenna contour 710 rep 
resents an ST 130 that is mis-pointed after a long term event 
such as building settlement. In addition, FIG. 7 depicts the 
peak beacon maximum (C/N)b as a function of time for 
detecting long-term induced antenna mis-pointing. In other 
Words, the gradual decrease over time in signal degradation 
as the ST 130 is sloWly mis-pointed due to a long term event. 
For example, once the signal is reduced by 2 db in terms of 
a poWer measurement from the maximum (C/N)b it falls out 
of the acceptable range for signal reception by the ST 130. 
The timeframe for the above described mis-pointing is on 
the order of a couple of years. 

[0032] The method for detecting antenna mis-pointing as 
a result of a long-term event entails the folloWing compu 
tation at the ST 130. The ST 130 saves the reference 
maximum beacon (C/N)b contours and their associated sat 
ellite position data at about 1 to 2 months time after the ST 
initial installation and denotes the absolute maximum value 
of these max (C/N)b across all bins as Max C/N(0). The ST 
130 then measures the beacon C/N and generates a neW set 
of maximum beacon (C/N)b contour plots periodically (e.g., 
quarterly) by using the same process as described above. 
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The neW absolute maximum across all bins are presented as 
Max C/N(i) for this ith set of maximum beacon (C/N)b 
contour plots. The ST 130 determines if Max C/N (i)>Max 
C/N (0), then employs this ith set as the neW reference. 
HoWever, if Max C/N (i)<Max C/N (0), the following 

computation is performed: A=Max C/N (i)-Max C/N The ST 130 determines the maximum acceptable link mar 

gin deviation, in this case —2 dB. The acceptable link margin 
deviation comprises the smallest acceptable signal to noise 
ratio betWeen the ST 130 and the satellite 110, While the 
satellite 110 is Within the perimeter of the satellite station 
keeping box 300. Only if A<—2 dB, for example, then the ST 
130 declares the antenna mispointed and sends an alarm 
message to the NOCC 120. 

[0033] The time period for making neW sets of measure 
ments is determined on the basis of operational experience 
and the alloWable mis-detection probability. The very nature 
of long term events alloWs detection to take place over 
months rather than days as compared to short term events. 
The threshold value of acceptable signal reception is a 
con?gurable value depending upon the alloWable false 
detection probability as Well as antenna siZe and type. 

[0034] The last of the three situations comprises antenna 
mis-pointing due to a short term event generally related to 
Weather. Short term events such as earthquakes, hurricanes, 
tornados, and micro bursts are fast processes, When com 
pared With the long term event of building settlement. The 
consequences of these short term events in terms of antenna 
mis-pointing need to be detected quickly. If the event is so 
severe that the antenna is bloWn aWay or is totally mis 
pointed Without the possibility of beacon reception, then the 
effects of mis-pointing can be easily detected through the 
NOCC 120. In addition, a short term periodic event such as 
building sWay can cause minimal degradation in terms of 
added antenna pointing loss, and hence Will be ignored. The 
scope of an embodiment of the present invention covers 
those short term events, Which cause antenna mis-pointing 
yet still alloW for reception of a doWnlink beacon signal. In 
other Words, the type of mis-pointing detected by the present 
invention Would occur under the condition that the reception 
by the ST 130 is poor, the link margin is so small that there 
may be interference into other STs 130. 

[0035] FIG. 8 depicts tWo circularly symmetric antenna 
contours. Antenna contour 900 represents measurements 
from an acceptably pointed ST 130, Whereas antenna con 
tour 910 represents measurements from a mis-pointed ST 
130. The bulk of the antenna contour 900 lies Within the 
satellite station keeping box 300. By contrast, the majority 
of the antenna contour 910 lies outside of the satellite station 
keeping box 300. 

[0036] By extending the method described above for 
monitoring antenna mis-pointing after installation, one can 
detect the antenna mispointing due to short term events. The 
basic concept is to detect the change of the absolute maxi 
mum, under clear sky conditions, beacon (C/N)b before and 
after an event as illustrated in FIG. 9. Accordingly, after X 
days the signal has degraded to such an extent that the signal 
is beloW the alloWable —3 db doWn from the Max (C/N)b 
reference signal. 

[0037] The method for detecting this short term antenna 
mis-pointing entails the ST 130 saving the reference Max 
beacon (C/N)b contours and their associated satellite posi 

May 2, 2002 

tion data at about 1 to 2 months time after the ST 130 is 
initially installed. The ST 130 denotes the absolute maxi 
mum value of these max (C/N)b across all bins as Max 
C/N(0). Then, the ST 130 measures the average beacon C/N 
every super frame that the ST 130 receives from the satellite 
110. The ST 130 saves the daily max (C/N)b and its asso 
ciated satellite position into the corresponding bins of the 
satellite station keeping box 300. The ST 130 saves the max 
(C/N)b values and their associated satellite position data for 
each bin of the satellite station keeping box 300 for a period 
of approximately 21 days, for example. The event is 
assumed to occur on day t, for example, Which is unknoWn 
to the ST 130. In the absence of polling by the NOCC, the 
ST 130 computes the (21-t) days average of the daily max 
(C/N)b before the event, denoted by Max C/N (—), and the 
(21-t) days average of the daily max (C/N)b after the event, 
denoted by Max C/N Only if Max C/N(+)—Max C/N 
(—)<—3 dB, or the maximum acceptable link margin, as 
discussed above, then the ST 130 declares antenna mis 
pointing and sends an alarm message to the NOCC. 

[0038] On the basis of information triggered by neWs 
reports, Weather data, help desk, and other sources, the 
NOCC can poll STs in areas effected by such an event for 
their average daily beacon measurement data before and 
after a short term event, Which is determined by the NOCC. 
This polling area can be quickly narroWed doWn to Zip code 
level, since the NOCC has the ST 130 location data upon 
registration. Thus, the total number of STs 130 to be polled 
can be reasonably limited, since short term events are 
generally localized. 

[0039] Similarly, the methods described for short term and 
long term event induced antenna mis-pointing can be 
extended to the conventional VSAT applications. Here, in 
place of the beacon C/N, the Well controlled hub-to-remote 
carrier C/N is used. Also, the VSAT NOC obtains the 
satellite position data from the transponder provider and 
correlates the ST data by using time stamps. 

[0040] Conventional Very Small Aperture Terminal 
(VSAT) environments do not have a constant beacon signal 
and satellite position data readily available as does an 
embodiment of the present invention. Conventional VSAT 
systems employ hub-to-remote carrier poWer that is not 
constant due to poWer control for combating uplink rain fade 
at Ku-band. Also in a conventional VSAT system, even 
under clear sky conditions, the signal may not be constant 
due to transponder sharing With other carriers, or is from 
other system users, as is the case With a partial transponder 
lease scenario. Nevertheless, these effects can be mitigated 
by using only long-term averaging of C/N measurements, as 
is the case With an embodiment of the present invention, 
along With a relatively stable hub carrier under clear sky 
conditions. For the conventional bent-pipe satellites using 
transponders, these transponders can be shared by a number 
of users. Typically, they are leased on the basis of full, half, 
quarter, or one-eighth of the transponder in terms of spec 
trum usage. That is, the transponder is accessed in a fre 
quency division multiple access (FDMA) manner. Each user 
can use its assigned spectrum With certain alloWable maxi 
mum poWer. These users thus share the transponder in an 
FDMA manner. 

[0041] An extension of the method described above for 
monitoring antenna mis-pointing after installation, to the 
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VSAT application for monitoring the initial VSAT antenna 
pointing after installation is detailed beloW. Initially, assume 
that a hub can control its doWnlink poWer to Within +—0.5 dB 
at least under clear-sky conditions. Usually, if the transpon 
der is operating near saturation, there should be no problem 
to achieve such an accuracy. Even for partial transponder 
lease applications, this accuracy can also be achieved. In a 
conventional VSAT netWork, a hub-spoke or star topology is 
used. VSAT terminals are at the end of the spokes Whereas 
the hub is at the center of the star. 

[0042] A neWly installed VSAT terminal measures its 
average received hub carrier C/N on an hourly basis, com 
putes and reports to the hub Network Operations Controller 
(NOC) once or tWice daily, the 24-hour or the 12-hour 
maXimum C/N, together With their associated time stamps. 
Such reporting can be done automatically at a scheduled 
time or passively upon polling by the NOC. If the time stamp 
corresponds to the hour When the hub’s uplink and hence its 
doWnlink is subject to rain fades, the NOC eXpurgates the 
received maX C/N data from any terminal With a particular 
time stamp. Arain fade condition is de?ned as the hub’s high 
poWer ampli?er (HPA) has exceeded 2 dB peak to peak 
variation Within a given hour. The NOC divides the +—0.05 
degree satellite station keeping boX into N><N bins (eg., N=8) 
and obtains satellite ephemeris data from the transponder 
provider. The NOC updates the maX C/N for a particular 
station keeping bin, for each of the bins of the satellite 
station-keeping boX, only if the neWly received maX C/N for 
that bin is greater than What Was stored previously. Other 
Wise, the NOC discards this neWly received maX C/N data. 
Thus, the maXimum C/N data in each bin Will have high 
reliability. That is, the propagation effect on hub carrier is 
minimal, since good clear-sky data Will eventually occupy 
the bin. Also, the effect due to transponder sharing With other 
carriers is reduced through hourly averaging of the C/N 
measurements. 

[0043] For a reasonably long period of time, for eXample 
1 to 2 months, there Will be suf?cient amount of measured 
clear-sky maX C/N data points from the neWly installed 
terminal to supply data for these N><N bins. This is due to the 
fact that there Will be suf?cient chance for the satellite to 
have traversed over these bins many times during this 
period. Accordingly, a discrete version (N><N) of the termi 
nal uplink beam contour plot Would emerge. The peak of 
these contours Would give a good indication about the 
terminal antenna pointing. By plotting the gradient of the 
maX C/N contours, the amount of antenna mispointing can 
be estimated despite use of a circular or elliptic antenna. 

[0044] Although only several eXemplary embodiments of 
the present invention have been described in detail above, 
those skilled in the art Will readily appreciate that many 
modi?cations are possible in the exemplary embodiments 
Without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modi? 
cations are intended to be included Within the scope of this 
invention as de?ned in the folloWing claims. 

What is claimed is: 
1. A method for determining pointing of a satellite termi 

nal antenna, Wherein said satellite terminal antenna is 
adapted to receive a signal from at least one satellite Within 
a communications netWork, identify a satellite position area 
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in Which said satellite is eXpected to be present, and divide 
said satellite position area into a plurality of regions, said 
method comprising: 

determining a plurality of ?rst measurement values cor 
responding to a respective one of said regions, each 
representing a magnitude of a signal received from said 
satellite by said satellite terminal antenna When said 
satellite terminal antenna is pointing toWard a ?rst 

location; 
determining at least one second measurement value cor 

responding to a respective one of said regions and 
representing a magnitude of a second signal received 
by said satellite terminal antenna from said satellite; 

comparing said at least one of said measurement values to 
said ?rst measurement value corresponding to said 
region to Which said second measurement value corre 
sponds; and 

issuing an alarm signal When a result of the comparison 
indicates that said at least one second measurement 
value differs from said ?rst measurement value by more 
than a predetermined amount. 

2. A method as claimed in claim 1, Wherein said pre 
determined amount includes —2 dB. 

3. A method as claimed in claim 1, Wherein said antenna 
includes a non-tracking antenna. 

4. A method as claimed in claim 1, Wherein said ?rst and 
second measurement values includes a carrier to noise 
measurement. 

5. A method as claimed in claim 1, Wherein said ?rst 
determining step further comprises determining a plurality 
of said ?rst measurement values after a pre-selected period 
of time. 

6. A method as claimed in claim 5, Wherein said pre 
selected period of time includes one month after initial 
installation. 

7. A method as claimed in claim 1, Wherein said second 
determining step further comprises determining at least one 
of said second measurements after a second pre-selected 
period of time. 

8. A method as claimed in claim 7, Wherein said second 
pre-selected period of time includes one year. 

9. A method as claimed in claim 1, Wherein said ?rst 
determining step is determined over a period of 21 days. 

10. Amethod as claimed in claim 1, Wherein said method 
further comprises: 

determining said second measurement value before and 
after a short term event; 

averaging said second measurement value before said 
short term event; 

averaging said second measurement value after said short 
term event; 

determining an absolute value of the result of said ?rst and 
second said averaging steps; 

comparing said ?rst and second said absolute values; and 

issuing an alarm When a result of the comparison indicates 
at least one of said second absolute value differs from 
said ?rst absolute value by a pre-determined amount. 

11. Amethod as claimed in claim 10, Wherein said method 
further comprises: 
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polling said satellite terminal antenna by a network con 
trol center upon occurrence of a short term event. 

12. A method as claimed in claim 11, Wherein said 
short-term event comprises a hurricane, a tornado, an earth 
quake and a micro-burst. 

13. An apparatus for determining pointing of a satellite 
terminal antenna, Wherein said satellite terminal antenna is 
adapted to receive a signal from at least one satellite Within 
a communications netWork, identify a satellite position area 
in Which said satellite is eXpected to be present, and divide 
said satellite position area into a plurality of regions, said 
apparatus comprising: 

a satellite terminal antenna; 

a processing device, adapted to process a plurality of ?rst 
measurement values corresponding to a respective one 
of said regions, each representing a magnitude of a 
signal received from said satellite by said satellite 
terminal antenna When said satellite terminal antenna is 
pointing toWard a ?rst location and at least one second 
measurement value corresponding to a respective one 
of said regions and representing a magnitude of a 
second signal received by said satellite terminal 
antenna from said satellite, said processing device 
compares said at least one of said measurement values 
to said ?rst measurement value corresponding to said 
region to Which said second measurement value corre 
sponds; and 

an alarm signal When a result of the comparison indicates 
that said at least one second measurement value differs 
from said ?rst measurement value by more than a 
pre-determined amount. 

14. A method as claimed in claimed in claim 13, Wherein 
said satellite terminal antenna includes a non-tracking 
antenna. 

15. A method as claimed in claim 13, Wherein said 
pre-determined amount includes —2 dB. 
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16. A computer readable medium for determining point 
ing of an satellite terminal antenna, Wherein said satellite 
terminal antenna is adapted to receive a signal from at least 
one satellite Within a communications netWork, identify a 
satellite position area in Which said satellite is eXpected to be 
present, and divide said satellite position area into a plurality 
of regions, said computer readable medium comprising the 
folloWing set of instructions: 

a ?rst set of instructions for determining a plurality of ?rst 
measurement values corresponding to a respective one 
of said regions, each representing a magnitude of a 
signal received from said satellite by said satellite 
terminal antenna When said satellite terminal antenna is 
pointing toWard a ?rst location; 

a second set of instructions for determining at least one 
second measurement value corresponding to a respec 
tive one of said regions and representing a magnitude 
of a second signal received by said satellite terminal 
antenna from said satellite; 

a third set of instructions for comparing said at least one 
of said measurement values to said ?rst measurement 
value corresponding to said region to Which said sec 
ond measurement value corresponds; and 

a fourth set of instructions for issuing an alarm signal 
When a result of the comparison indicates that said at 
least one second measurement value differs from said 
?rst measurement value by more than a pre-determined 
amount. 

17. A computer readable medium as claimed in claim 16, 
Wherein said satellite terminal antenna is a non-tracking 
antenna. 

18. A computer readable medium as claimed in claim 16, 
Wherein said pre-determined amount includes —2 dB. 


